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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the shift drum drive which performs a shift change 
further with the driving force of the electric motor which operates based on a gear change command 
signal about the shift drum drive of the change gear for cars. 
[0002] 

[Description of the Prior Art] A motion of the shift pedal of a step type is transmitted to a shift drum 
through a ratchet mechanism, two or more shift forks which carry out cam engagement are selectively 
operated to the shift drum which carries out an intermittent revolution, and the shift change is made to 
perform with the change gear generally used in the motor bicycle etc. 

[0003] Moreover, what rotates a shift drum by the motor which operates as an electromotive change 
gear which does not use a shift pedal based on the gear change command signal outputted from a shift 
switch is known (for example, refer to JP,6 1-81 043, U). 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, if it is a shift drum drive by the shift pedal of a 
step type, a shift change can be made to complete eventually by repeating shift actuation, even if it is the 
case where the gear or cam of a change gear are not engaged smoothly, but complicated control is 
needed in order to control engagement actuation of a shift change appropriately, if it is in the above- 
mentioned electromotive change gear. 

[0005] This invention was made in view of the above-mentioned situation, and while enabling a smooth 
shift change in the shift drum drive made to rotate a shift drum with an electric motor, it sets it as the 1st 
object to prevent the overload of an electric motor. Furthermore, it sets it as the 2nd object to simplify 
the roll control of said electric motor by transmitting the driving force of this electric motor to a shift 
drum through an intermittent rolling mechanism, where allowances are given to the angle of rotation of 
the revolving shaft of an electric motor. 
[0006] 

[Means for Solving the Problem] With the slowdown output gearing which this invention interlocks 
between the output shaft of an electric motor, and shift drum shafts through a reduction gear device, and 
is located in the last slowdown edge of the reduction gear device in order to attain said object It is 
characterized [ 1st ] by making the lost motion device in which the driving force transmitted by slowing 
down through all the gearings of a reduction gear device from the output shaft is transmitted to a shift 
drum shaft through the member from a cartridge out of the device of this reduction gear device intervene 
between shift drum shafts. 

[0007] Moreover, this invention is the shift drum drive of the change gear which transmits the driving 
force of the electric motor which operates based on a gear change command signal to a shift drum shaft 
through an intermittent rolling mechanism. The pin which consisted of actuation Rota established in the 
driving shaft which the intermittent rolling mechanism connected with the electric motor in actuation, 
and follower Rota established in the shift drum shaft, and carried out eccentricity of actuation Rota from 
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the driving shaft, While having the positioning heights of the shape of radii formed in the opposite hand 
of the pin, it is characterized [ 2nd ] by equipping follower Rota with the radii-like positioning crevice 
where it is formed at equal intervals between the slot where it extends radially at equal intervals, and 
said pin is engaged, and its slot, and said positioning heights are engaged. 
[0008] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0009] that drawing 1 - drawing 7 indicate one example of this invention to be - it is - drawing 1 - for 
the 3-3 line sectional view of drawing 2 , and drawing 4 , the 4-4 line sectional view of drawing 2 and 
drawing 5 are [ the whole motor-tricycle side elevation and drawing 2 / the side elevation of a power 
unit, and drawing 3 / the 6-6 line sectional view of drawing 5 and drawing 7 of the 5-5 line sectional 
view of drawing 2 and drawing 6 ] the block diagrams of a control system. 

[0010] As shown in drawing 1 , a motor tricycle V is equipped with the car-body frame 1 constituted by 
steel pipe welding, and a front wheel Wf is supported by the handle 2 free [ steering ] at the anterior 
part. Through the splash shaft 4 arranged in the car-body cross direction, hinged cantilever 5 is 
supported free [ a right-and-left splash ] by the fixed bracket 3 prepared in the back of the car-body 
frame 1 , and the front end of the power unit P of a splash mold is supported free [ a vertical splash ] 
through the pivot 6 (refer to drawing 2 and drawing 3 ) at the hinged cantilever 5. 
[001 1] Inside a power unit P, the motor 7 (refer to drawing 3 ) and mission 8 (refer to drawing 4 ) as a 
source for transit of power are contained, and the rear wheel Wr of a left Uichi pair is supported by the 
back. Four dc-batteries 10 for driving said motor 7 are carried in the dc-battery housing 9 fixed to said 
hinged cantilever 5 so that it might be located in the upper part of a power unit P. The dc-battery 
housing 9 and a power unit P are connected by the rear shock absorber 1 1 of a left Uichi pair. 
[0012] The windshield 13 and roof 14 which interrupt an operator for said car-body frame 1 from a 
rainstorm and direct sunlight to the anterior part of the body 12 made of wrap synthetic resin are 
connected, and the back end of the roof 14 is supported by the upper bed of the stanchion 17 set up 
between the sheet 15 and the trunk 16. 

[0013] Next, the structure of a power unit P is explained based on drawing 2 - drawing 4 . A power unit 
P is the boss section 21 1 of the vertical couple which was equipped with the left-hand side case 21 and 
the right-hand side case 22 which were divided into right and left in the vertical plane which extends in a 
car-body cross direction, and protruded on the front end of the left-hand side case 21. It is supported by 
the connection member 23 of the fixed triangle of a left Uichi pair by said pivot 6 which consists of a 
swivel joint. 

[0014] The motor 7 arranged in the anterior part of the space formed in the left-hand side case 21 and 
the right-hand side case 22 is a direct-current brushless motor, and is equipped with the revolving shaft 
25 supported through the ball bearing 24 of a couple. While a revolving shaft 25 is equipped with the 
rotator 28 which arranged the permanent magnet 27 in the periphery of an iron core 26, the stator 32 
which consists of a coil 3 1 which wound anterior part right-hand side opening of the right-hand side 
case 22 around an iron core 30 and the surroundings of it at the wrap right-hand side covering 29 is 
supported. While the wrap driver housing 33 is equipped with the revolution position sensor (not shown) 
which detects Motor Driver for driving a motor 7 to the right lateral of the right-hand side covering 29, 
and the phase of a revolving shaft 25, the automatic centriftigal clutch 35 for start which established the 
side face of the left-hand side case 21 in the left end of a revolving shaft 25 inside the wrap left-hand 
side covering 34 is contained. 

[0015] In a mission 8, between the wrap left-hand side case 21 and the right-hand side case 22, while a 
main shaft 36 is supported by the ball bearing 37 of a couple, countershaft 38 is supported through a ball 
bearing 39 and a roller bearing 40. To the primary driven gear 41 fixed to the main shaft 36, the primary 
drive gear 42 combined with the revolving shaft 25 of a motor 7 through said automatic centrifugal 
clutch 35 gears. Two or more gear trains G which establish a desired gear ratio through the below- 
mentioned shift drum drive are formed in a main shaft 36 and countershaft 38. The driving force 
inputted into the final driven gear 44 from the final drive gear 43 fixed to countershaft 38 is transmitted 
to the rear wheel Wr on either side through the drive shaft 46 on either side from a differential gear 45. 
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[0016] As shown in drawing 2 and drawing 5 , and 6, the shift-fork shaft 47 and the shift drum 48 are 
supported by the upper part of the countershaft 38 of a mission 8. Three shift forks 49, 50, and 51 which 
it is supported by the shift-fork shaft 47 free [ shaft-orientations sliding ], and are connected to said gear 
train G are three cam grooves 481 formed in the periphery of the shift drum 48, 482, and 483. It engages 
and drives. 

[0017] Intermittent revolution actuation of the shift drum shaft 53 prolonged from the end of the shift 
drum 48 supported by the ball bearing 52 is carried out through the ZENEBA stop device 55 by the 
driving force of an electric motor 54. Namely, the driving force of said electric motor 54 supported on 
the outside of the gear housing 56 and 57 established in the back right lateral of the right-hand side case 
21 Output shaft 541 of this electric motor 54 The gears 59 and 60 supported from the formed pinion to 
the 1st intermediate shaft 58 are minded. It is transmitted to the gear 62 of the 2nd intermediate shaft 61, 
and is said output shaft 541 . A pinion and said gears 59 and 60, and a gear 62 constitute the reduction 
gear device of this invention, and said especially gear 62 constitutes the slowdown output gearing of this 
invention located in the outgoing end, i.e., last slowdown edge, of this reduction gear device. And said 
ZENEBA stop device 55 consists of actuation Rota 63 which fixed at the edge of the 2nd intermediate 
shaft 61, and follower Rota 64 supported free [ a relative revolution ] on said shift drum shaft 53. 
[0018] Actuation Rota 63 is the pin 631 which carried out eccentricity from the 2nd intermediate shaft 
61 . The pin 63 1 Positioning heights 632 of the shape of radii formed in the opposite hand It has. On the 
other hand, follower Rota 64 extends radially at intervals of 60 degrees, and is said pin 63 1. Five 
engaged slots 641 It is formed in the periphery at intervals of 60 degrees, and they are said positioning 
heights 632. Positioning crevice 642 of the six shape of engaged radii It has. While the limit switch 65 
for detecting that there is a revolution location 63 of the 2nd intermediate shaft 61, i.e., actuation Rota of 
the ZENEBA stop device 55, in the gear housing 57 in drawing 5 and the halt location of 6 is formed, 
the rotary encoder 66 which detects, the revolution location, i.e., the CIF northern sea lion position, of 
the shift drum 48, is formed in the edge of the shift drum shaft 53. 

[0019] A revolution of follower Rota 64 supported by the shift drum shaft 53 free [ a relative 
revolution ] is transmitted to the shift drum shaft 53 through the lost motion device 67. The lost motion 
device 67 is the slot 641 of follower Rota 64. The pin 68 implanted in the part which is not, and 
projection 691 which fixes on the shift drum shaft 53 and is prolonged in parallel inside said pin 68 It is 
twisted around the shift drum shaft 53, and is [ the follower member 69 which it has, and ] the projection 
691 of said pin 68 and follower member 69 to ends. The engagement section 701 of the couple to insert 
It consists of coiled spring 70 which it has. 

[0020] Drawing 7 is the block diagram showing the control system for a shift change, and whenever 
actuation Rota 63 of the ZENEBA stop device 55 rotates one time, the signal from said limit switch 65 
which outputs a signal, and the signal from the rotary encoder 66 which detects the rotation location of 
the shift drum shaft 53 which supports follower Rota 64 of the ZENEBA stop device 55 are inputted 
into the synchronizing signal generator 82 connected to the electronic control unit 81 into which the 
engine speed of a drive motor 7 is inputted. And while actuation of the electric motor 54 for a change is 
controlled by the output signal of a synchronizing signal generator 82 through Motor Driver 83 for a 
change, actuation of a drive motor 7 is controlled through Motor Driver 84 for transit. 
[0021] Next, an operation of the example of this invention equipped with the above-mentioned 
configuration is explained. 

[0022] If the motor 7 of a power unit P drives with the power supplied from a dc-battery 10, a revolution 
of the revolving shaft 25 will be transmitted to the main shaft 36 of a mission 8 through the automatic 
centriftigal clutch 35, the primary drive gear 2, and the primary driven gear 41. The revolution of a main 
shaft 36 is slowed down for the gear ratio of the request established by the gear train G, is transmitted to 
countershaft 38, and is transmitted to the rear wheel Wr on either side through final drive gear 43, the 
final driven gear 44, and a differential gear 45 from there. 

[0023] Now, when the shift change is not performed, they are the positioning heights 632 of actuation 
Rota 63 of the ZENEBA stop device 55. Which positioning crevice 642 of follower Rota 64 It is 
engaged and is in the condition of having positioned this follower Rota 64 in the predetermined location. 
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Therefore, the projection 691 of the lost motion device 67 fixed to the shift drum shaft 53 is the stop 
section 701 of the ends of coiled spring 70 to the pin 68 of follower Rota 64. Since it is pinched and is 
positioned in homotopic, the shift drum 48 is also positioned in the halt location corresponding to the 
halt location of said follower Rota 64. 

[0024] While a shift change is performed in a drive motor 7 through Motor Driver 84 and a 
synchronizing signal generator 82 makes it stop based on the command of an electronic control unit 81 
if an operator operates the shift switch (not shown) formed in the handle 2 and emits a gear change 
command signal from this condition, the electric motor 54 for a shift change is driven through Motor 
Driver 83. At this time, based on the shift position which the engine speed and the rotary encoder 66 of a 
drive motor 7 output, the actuation timing of said electric motor 54 for a change is controlled so that a 
shift change is performed smoothly. And if a limit switch 65 detects completing [ the 2nd intermediate 
shaft 61 rotated one time, and / the shift change ] ******, the drive motor 7 which actuation of the 
electric motor 54 for a change was suspended, and had stopped to it and coincidence will drive again. 
[0025] The revolution is a pinion 541 when an electric motor 54 drives as mentioned above. 360 degrees 
is rotated until said limit switch 65 operates again actuation Rota 63 of the ZENEBA stop device 55 
through gears 59, 60, and 62. When 360 degrees of actuation Rota 63 rotate, it is the pin 631. Slot 641 of 
follower Rota 64 While engaging with one and rotating only 60 degrees of these follower Rota 64 in the 
direction of a shift up, or the direction of a down shift, they are the positioning heights 632 of actuation 
Rota 63. Other positioning crevices 642 of follower Rota 64 It engages and positions. 
[0026] Thus, when 60 degrees of follower Rota 64 of the ZENEBA stop device 55 rotate, a motion of 
the pin 68 minds coiled spring 70, and it is the projection 691 of the follower member 69. Since it is 
transmitted, 60 degrees also of shift drums 48 also rotate, and they stop in a new shift position. And by 
revolution, it is the cam groove 481-483 to the shift drum 48. The engaged shift forks 49-51 move in 
accordance with the shift-fork shaft 47, and the gear train G of a mission 8 is made to establish a new 
gear ratio. 

[0027] Now, although the above-mentioned shift change is not smoothly performed by a certain reason 
but shift forks 49-51 and the shift drum 48 may be in a stop condition momentarily, it is prevented that a 
superfluous load joins an electric motor 54 according to an operation of the lost motion device 67 
established between the shift drum 48 and the ZENEBA stop device 55. That is, when the follower 
member 69 of the shift drum 48 and one is in a stop condition temporarily and the pin 68 prepared in 
follower Rota 64 of the ZENEBA stop device 55 rotates, it is the projection 691 of the pin 68 and 
follower member 69. A relative revolution is carried out and it is the stop section 701 of the couple of 
coiled spring 70. Elastic deformation is carried out so that it may estrange mutually. Consequently, even 
if the shift drum 48 stops, an electric motor 54 can be rotated, and it is avoided that an overload joins the 
electric motor 54. And since resiliency is acting on said stopped shift drum 48 through coiled spring 70, 
if said stop is canceled, the shift drum 48 will rotate to a predetermined location by the resiliency of 
coiled spring 70, and a desired gear ratio will be established. 

[0028] Even if the shift drum 48 driven with an electric motor 54 as mentioned above stops temporarily, 
that an overload joins an electric motor 54 can make it it is not only to prevent by operation of the 
ZENEBA stop device 55 and the lost motion device 67 infixed between the shift drums 48, but perform 
a shift change smoothly. 

[0029] As mentioned above, although the example of this invention was explained in full detail, this 
invention can perform various small design changes, without deviating from this invention which is not 
limited to said example and indicated by the claim. 

[0030] For example, although the object for motor tricycles was illustrated in the example, this shift 
drum drive is applicable also to other cars, such as a motor bicycle and a wagon. [0031] 
[Effect of the Invention] Because the member from a cartridge of the lost motion device established 
between shift drum shafts carries out elastic deformation to this motor even if the shift drum shaft with 
which the driving force of an electric motor is transmitted stops momentarily as mentioned above 
according to the 1 st description of this invention In order that an electric motor may rotate without 
stopping, the overload to an electric motor may be prevented and the energization force of the member 
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from a cartridge of a lost motion device may moreover act on the stopped shift drum shaft, While a stop 
cancels, a shift drum shaft can be exactly rotated to a predetermined position by the energization force of 
said member from a cartridge. With moreover, the slowdown output gearing located in the last 
slowdown edge of the reduction gear device in which especially the above-mentioned lost motion device 
interlocks between the output shaft of an electric motor, and shift drum shafts Since it was made for the 
motorised force which is infixed between shift drum shafts and transmitted by slowing down through all 
the gearings of a reduction gear device from the motor output shaft to get across to the above-mentioned 
member side from a cartridge of a lost motion device out of the device of the reduction gear device 
According to sufficient slowdown effectiveness of the motorised force using all the gearings of the 
reduction gear device Can increase the motor rotation to an amount effectively, and can simplify the roll 
control of a motor, and the member from a cartridge is minded also by the comparatively small 
motorised force, a revolution of a shift drum shaft - a variation rate - Since a shift drum shaft can be 
driven powerfully, it is much more effective for the overload protection of a motor, and since 
deformation of the member from a cartridge at the time of lost motion device actuation can moreover be 
lessened as much as possible, the selection degree of freedom of the configuration and arrangement of 
the member from a cartridge becomes high. Furthermore, since the lost motion device has been arranged 
between the slowdown output gearing located in the last slowdown edge of a reduction gear device, and 
a shift drum shaft, In after the elastic deformation of the above-mentioned member from a cartridge 
accompanying an overload In case revolution actuation of the shift drum shaft is carried out by the 
elastic stability, can carry out revolution actuation of the shift drum shaft smoothly, without being 
influenced of the inertia mass of a reduction gear device, can perform gear change shift actuation 
promptly and smoothly as much as possible, and, moreover, the effect of the above-mentioned inertia 
mass is taken into consideration. Since it is not necessary to make the above-mentioned member from a 
cartridge powerful especially, when unloading of a motor is planned so much, reduction of the 
engagement noise at the time of lost motion device actuation is achieved, since [ furthermore, ] a lost 
motion device (therefore, member from a cartridge) is out of the device of a reduction gear device - the 
lost motion device sake - the structure of a reduction gear device - especially - complexity - it 
becomes without enlarging and cost reduction is achieved. [0032] Moreover, according to the 2nd 
description of this invention, a revolution of an electric motor is transmitted to a shift drum shaft by 
engagement of the pin of actuation Rota, and the slot of follower Rota. And since a shift drum shaft is 
positioned by engagement of the positioning heights of actuation Rota, and the positioning crevice of 
follower Rota Even if it does not control the angle of rotation of an electric motor to a precision, the 
intermittent revolution of the shift drum shaft can be carried out, a precision can be stopped into a 
predetermined position, and thereby, the roll control of an electric motor is simplified. 



[Translation done.] 
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